Studies on the reactions between daptomycin and glyceraldehyde.
The objectives of this project were to determine the reaction pathways of daptomycin in the presence of glyceraldehyde in acidic solutions, and to quantitate the kinetics of the major pathways. In the presence of glyceraldehyde (pH range 1-7 at 25 to 60 degrees C), daptomycin formed two major products separable by RP-HPLC. The products were identified using UV spectroscopy, fluorimetry, mass spectrometry, and 2D-1H NMR. The reaction scheme involved the reversible formation of imine and anilide derivatives. Carbinolamine was believed to be a common intermediate in formation pathways of both products. The carbinolamine intermediate underwent either acid catalyzed dehydration resulting in imine formation or intramolecular hydrogen bonding and bond cleavage giving rise to anilide formation. In mild acid conditions, both products reversed to daptomycin. The reaction between daptomycin and glyceraldehyde was first-order with respect to both reactants. In a pH range of 1-7, the imine formation rate was pH dependent with a maximum rate at approximate pH values of 3-4. The observed pH dependence was consistent with the pH dependence of typical amine-aldehyde reactions.